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The ADS Project

• Established in 1989 (before the web!) as a 
portal for accessing astronomical data and 
bibliographic metadata

• Was restructured in 1994 to become an A&I 
service for astronomers and astrophysicists, 
with fulltext archive

• Has 100% penetration in astronomical 
community, with take-up in other areas of 
space sciences, engineering and physics 



History of the ADS project (1/2)

• 1992: literature database implemented

• 1993: implemented federated search to object database

• 1994: web-based version of ADS launched

• 1995: fulltext of ApJ Letters digitized and online

• 1996: citation data incorporated in ADS; links between bib 
records and datasets created; first mirror site online

• 1997: indexed astronomy preprints from arXiv

• 1998: online readership via ADS > worldwide print readership

• 1999: incorporated 1.2M citations via text mining

A. Accomazzi  -  The Smithsonian/NASA Astrophysics Data System                                   IWGDD 11/19/2009



History of the ADS project (2/2)

• 2000: incorporated usage data, citation ranking

• 2001: 10th mirror site comes online

• 2002: 300K historical scans from microfilms online

• 2003: myADS notification service launched

• 2004: introduced fulltext search, private libraries

• 2005: introduced daily database updates, RSS feeds

• 2006: introduced basic search, openURL links

• 2007: implemented user login system

• 2008: introduced topic search
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Who uses ADS 

• Astronomers & Astrophysicists

• Solar physicists, planetary scientists

• Space scientists, engineers

• Geophysicists

• Physicists

• Amateur astronomers



ADS Data Holdings
• Over 8M bibliographic metadata records:

• Astronomy: 1.7M 

• Physics: 5.4M 

• Arxiv e-prints: 590K 

• Citations: 40M (over 3.4M papers with citations)

• Curated links: 23M (fulltext, data products, citations)

• Fulltext archive of literature:

• 4M scanned pages, 544K articles

• 650K pages historical material 



Over past 12 months

• ingested 800K metadata records

• bibliographic metadata coverage up by 10% 

• citations up by 20% to 40M

• ingested 336K pages of fulltext (180K pages 
historical) 



ADS Usage
• Over 40K registered users (with login account)‏

• Over 8,000 myADS users signed up for notifications

• Over 30K regular users (> 10 queries/month)

• 1.2M users from search engines every month

• 8M database queries every month

• 16M bibliographic records retrieved every month

• 2.5M scanned article pages downloaded every month

• 1.2M fulltext downloads via ADS every month‏



Operations

• Collaborations and agreements with over 100 
partners: 

• 21 major publishers contributing ~600 journals

• 72 minor publishers contributing 100+ journals

• CrossRef metadata services

• astrophysics data archives, observatories, missions

• other “like-minded” projects



Metadata Ingest

• Coverage: Astronomy, Planetary Sciences Physics, Geophysics, 
general science (Nature, Science, PNAS, etc.)

• Journals, conference proceedings, reports, observing proposals, 
bulletins, newsletters, PhD Thesis

• Database updates: daily from e-prints, weekly for Astronomy 
database, 2x month for Physics database

• Metadata feeds, completeness, quality all over the map; lots of effort 
goes in curation, merging of metadata, tracking provenance:

• high-throughput, high/low quality (publishers)

• low-throughput, hand-generated (observatories, other projects, 
small publications), conference proceedings, staff and contractors
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Future Plans

• Restructure system architecture

• Improve database completeness and 
metadata curation

• Improve user interface

• Extend search capabilities

• Enhance personalization, recommendations

• Incorporate semantic web technologies



System Architecture

• New architecture for metadata curation and 
search based on CERN Invenio/INSPIRE

• Currently extending Invenio search interface 
and capability to match ADS’s requirements

• Implementing pipeline for metadata ingest in 
new system from ADS “classic”

• Goal: alpha system online by Jan 2011



System Customizations

• ADS-style author indexing and searching

• ADS-style word parsing and indexing

• Implementation of synonym search from 
knowledge base (authors,  text words)

• Simplified use of word weights for scoring

• Federated search of object databases

• Selection/filtering by bibliographic groups



ADS Labs

• A playground for testing new ideas, technologies

• A bridge present with the future, without having 
to worry about legacy too much

• Aim: receive feedback from users, test 
performance and impact of new tools, services

• It’s OK if we break things in the labs



Labs Ideas

• Metadata enhancement (normalized keywords, 
affiliations, ORCID experiments)

• Infrastructure (caching, federated searching, RDF 
output)

• New services (recommendation, fulltext search)

• User interface (search, facets, widgets, topic 
browser)



New User Interface

• Looks TBD

• Remove clutter, hide complexity, use 
javascript/AJAX where appropriate

• Use facets throughout

• Provide recommendations, context when 
appropriate



Fulltext Search

• Enable searching and viewing of papers in 
ADS fulltext archive

• Allow searching of current content, with 
links to publisher’s fulltext offerings

• Support text mining efforts, metadata 
enrichment

• Currently investigating available 
technologies (SOLR, Invenio)



Links to Data

• ADS provides links to data catalogs, 
astronomical objects, data archives

• Metadata about links provided by publishers, 
collaborators, librarians

• Involved in VAO Data Curation & Preservation 
effort to expand data linking via semantics

• Goal: enable data discovery, use literature as 
filter on data (and vice-versa)



Notifications: myADS

My citations

Collaborators

Recent papers

Hottest papers



Review
articles
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objects in papers
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WWT links
back to ADS
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Recommendations



Conclusions

• ADS project has 100% penetration in community, used 
by other disciplines (physics) and general public

• Current project focus is IT restructuring, technology 
realignment, UI redesign (2 yr timeline)

• Many new features and technologies being tested and 
considered, ready to collaborate with partners (e.g. 
ORCID)

• Future plans include support for text mining, linked data 
applications, integration of observational metadata, 
increased personalization & recommendations



Demo

• Faceted Topic Search

• Keyword Topic Cluster

• Article Recommeder (alpha)


